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The field of endoscopic neurosurgery currently 
lacks surgical robots that fulfil its technical 
demands, particularly those associated with long 
rigid instruments, while maintaining affordability.1
In previous studies, the CYCLOPS platform has 
been shown to overcome these barriers in general 
surgical procedures.2 The neuroCYCLOPS has been 
adapted to the Neuroendoport (NEP) tubular 
retraction system used in intraparenchymal brain 
tumour resection.3
This preclinical study suggests that the 
neuroCYCLOPS platform may allow for 
more intuitive instrument control during 
endoscopic neurosurgery. Future research 
and development is warranted to further 
develop the technology.
• Ten novice participants carried out the task using both the neuroCYCLOPS and the 
rigid instrument. 
• There were significantly fewer instrument clashes with the neuroCYCLOPS robot 
compared to the standard rigid instrument (μneuroCYCLOPS=11.7, σneuroCYCLOPS=7.288, 
μrigid=24.7, σrigid=12.876, p=0.0068).
• This was achieved with no difference in completion time (p=0.787) or penalty 
score (p>0.9999). 
• Use of the neuroCYCLOPS also resulted in lower NASA-TLX scores 
(μneuroCYCLOPS=49.95, σneuroCYCLOPS=17.694, μrigid=62.45, σrigid=16.838, p=0.0025).
• An early 3D printed neuroCYCLOPS prototype 
was developed (Figure 1), and a modified peg 
transfer task used to compare the performance 
of the robot against a standard rigid 
instrument.
• A randomised crossover study design was 
adopted. A tube representing a scaled up NEP 
was used within an 81cm3 box trainer. 
• The primary outcomes were completion time, 
penalty score (loops dropped out of view or in 
an irretrievable position) and instrument 
clashes (number of collisions between the 
instruments and the surrounding structures). 
• The secondary outcome measure was 
perceived task workload using the NASA TLX 
scale. 
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Fig. 1 A) Schematic of the neuroCYCLOPS (blue) adapted to the NEP (purple) for intraparenchymal lesion removal. B) Experimental 
set up of the neuroCYCLOPS prototype. C) Close up lateral view of the box trainer containing the peg transfer board, NEP conduit 
and neuroCYCLOPS distal instrument effector. D) 2D endoscopic view of the peg transfer task using the neuroCYCLOPS.
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